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Solutions for asymmetry
Acting on End Hosts
Acting on Sender Acting on Receiver
Acting on Routers
− Use large MSS
− TCP Sender Pacing
− TCP Byte Counting
− Modified Delayed Acks
− Cwnd Estimation 
− Ack Congestion Control
− Header Compression












 rt©­rtfh8}sÄ¢rto  K=r8½wqcVg{=Ày¥Út|z}tsV ¨i@ =oªc}¢« wzcVr¢wQg|q³´}t|zfhrtV
gr8ghoªsVVoywrwq§¬r©­©­x§­v°
|qgJrtoqgp:x:f:rÄ§­wy«4}O}tQg|r¢wq§­}t8oM}EÄV}¢« Æoª§­fh©­x%oªsV|zgpozoª§­EÄvo`}t|qgp¹tg|oqgcVrVg©
   	 !$  ! 
 ZÏ   Kv¸ rtVÈ|zgtgpg|r¢wz§¨V%wzcgfËr¢³ wzg| wzcg0|zg¹tgp|zoqgh©¨§­ÄcVrto8gpgC
|z}ozoªgJ
   3" 	 -3"















K   	 3"   * 	*<	 3Q




































































































}t³5wzcg sVoqg|J¯Ðg sVoqgwqcg |zrv§­gw4V|q}t~ygpwz§¨}fhgwqc}vwq}hsGr¢wzgwqcg ¹¢rt©¨sg}t³
rn
¸
rn+1  xr ¾2 








































dxr  xf (n)−xf (n−1)xr(n)−xn(n−1)
Ðg }twzr§­wqcg³´}©¨©­}¢«E§¨V|zs©­g³´}t|Soqg
wªwz§¨Vwzcg |r¢wqg rt©¨©­}vr¢wzgp%wq}OwqcVg s©­}rtgpr¢wr 8}¢« ¸
































rn+1  xr ¾2 









	  ,   -,. 	


























ghb¥`{ rtVrvwo§¨wzok«E§­Vv}¢« oq§¨Ñpg¼g¹g|zxwy«`}%lbEbo¸GwzcgOfO§­§­f¼sf ¹¢rt©¨sg
XYX[Z \-]^_`






ACQ: Adaptive satellite high speed path
downloading data via 
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Tr: uploading Data via low−speed link
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downloading Data via high−speed link
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